









Experimental Device for Learning of Logical Circuit Design using Integrated Circuits 
Takaaki Ishibashi㧖 
 
Abstract: This paper presents an experimental device for learning of logical circuit design using integrated circuits and 
breadboards. The experimental device can be made at a low cost and can be used for many subjects such as logical circuits, 
computer engineering, basic electricity, electrical circuits and electronic circuits. The proposed device is effective to learn the 
logical circuits than the usual lecture. 
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࿑ 1 ࡠࠫ࠶ࠢ࠻࡟࡯࠽࡯ 
 
 
࿑ 2 CircuitMaker 6.0 Student 
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 CI ࠢ࠶ࠫࡠ 2.2
ᢙ⬿ౝߩሶ⚛ℂ⺰߿⇟ဳߩCI ࠢ࠶ࠫࡠࠆ޿↪ߢ᧚ᢎ㛎ታ 
࿑ࠄ߆4 ࿑ࠍ〝࿁ㇱౝߩCI ߩࠄࠇߘ㧘ߚ߹㧚ߔ␜ߦ1 ⴫ࠍ
୯ℂ⌀㧚ߔ␜ࠇߙࠇߘ㧘ߦ31 ⴫ࠄ߆2 ⴫ࠍ⴫୯ℂ⌀㧘ߦ51
┙ߩࠬ࡞ࡄߪχ㧘㗄㐳౬ߪ㧘woL ߪL㧘hgiH ߪH ߩౝ⴫
ℂ⌀㧘ߦࠄߐ㧚ߔ␜ࠍࠅ߇ਅߜ┙ߩࠬ࡞ࡄߪω㧘ࠅ߇਄ߜ
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 ⇟ဳߩߘߣሶ⚛〝࿁ℂ⺰ 1 ⴫
 ⇟ဳ ᢙ⬿ౝ ሶ⚛〝࿁ℂ⺰
 PA40CH47CT 6 TON
 PA80CH47CT 4 DNA ജ౉2
 PA23CH47CT 4 RO ജ౉2
 PA00CH47CT 4 DNAN ജ౉2
 PA20CH47CT 4 RON ജ౉2
 PA68CH47CT 4 ROX ജ౉2
 PA931CH47CT 2 ࠳࡯ࠦ࠺4ot2
 PA351CH47CT 2 ࠨࠢ࡟ࡊ࠴࡞ࡑhc4
 PA47CH47CT 2 FF-D
 PA701CH47CT 2 FF-KJ




























 DNA ജ౉2 5 ࿑
 




 ⴫୯ℂ⌀ߩDNA 3 ⴫
 Y B A
 L L L
 L H L
 L L H


















































































     ࿑ 10 ࠺ࠦ࡯࠳           ࿑ 11 ࡑ࡞࠴ࡊ࡟ࠢࠨ 
 
⴫ 8 ࠺ࠦ࡯࠳ߩ⌀ℂ୯⴫ 
G B A Y0 Y1 Y2 Y3 
H   H H H H 
L L L L H H H 
L L H H L H H 
L H L H H L H 
L H H H H H L 
 
⴫ 9 ࡑ࡞࠴ࡊ࡟ࠢࠨߩ⌀ℂ୯⴫ 
G B A C0 C1 C2 C3 Y 
H       L 
L L L L    L 
L L L H    H 
L L H  L   L 
L L H  H   H 
L H L   L  L 
L H L   H  H 
L H H    L L 
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      ࿑ 14 ࠞ࠙ࡦ࠲       ࿑ 15 BCDto7࠮ࠣ࠺ࠦ࡯࠳ 
 
 
⴫ 12 ࠞ࠙ࡦ࠲ߩ⌀ℂ୯⴫ 
LD ENABLE D/U CK QA QB QC QD
L    a b c d 
H L L χ Up count 
H L H χ Down count 
H H  χ No change 
H   ω No change 
 
 
⴫ 13 BCDto7࠮ࠣ࠺ࠦ࡯࠳ߩ⌀ℂ୯⴫ 
LE B I L T D C B A a b c d e f g
  L     H H H H H H H
 L H     L L L L L L L
L H H L L L L H H H H H H L
L H H L L L H L H H L L L L
L H H L L H L H H L H H L H
L H H L L H H H H H H L L H
L H H L H L L L H H L L H H
L H H L H L H H L H H L H H
L H H L H H L L L H H H H H
L H H L H H H H H H L L L L
L H H H L L L H H H H H H H
L H H H L L H H H H L L H H
L H H H L H  L L L L L L L
L H H H H   L L L L L L L
H H H     LEߩ┙ߜ਄߇ࠅᤨߩ಴ജࠍ଻ᜬ
 
⴫ 5 NANDߩ⌀ℂ୯⴫
A B Y 
L L H 
L H H 
H L H 
H H L 
⴫ 4 ORߩ⌀ℂ୯⴫ 
A B Y 
L L L 
L H H 
H L H 
H H H 
⴫ 6 NORߩ⌀ℂ୯⴫ 
A B Y 
L L H 
L H L 
H L L 
H H L 
⴫ 7 XORߩ⌀ℂ୯⴫ 
A B Y 
L L L 
L H H 
H L H 
H H L 
⴫ 10 D-FFߩ⌀ℂ୯⴫ 
CLR PR C CK Q 
L H   H 
H L   L 
L L   H 
H H L χ H 
H H H χ L 
H H  ω Qn
⴫ 11 JK-FFߩ⌀ℂ୯⴫ 
CLR J K CK Q 
L    L 
H L L ω Qn
H L H ω L 
H H L ω H 
H H H ω Q
ʊ
n
H   χ Qn
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 DEL ࠻ࡦࡔࠣ࠮7 ߣ࠳࡯ࠦ࠺ࠣ࠮7otDCB 12 ࿑
 
 〝࿁ℂ⺰ 4.3
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  &0# ജ౉ 
  41 ജ౉ 
  &0#0 ജ౉ 
  410 ജ౉ 
  41: ജ౉ 
  &0#0 ജ౉ 
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